INTRODUCTION
The principal problem after stroke is lack of voluntary control of muscles on the affected side. A pure motor lesion interrupts motor cortical output to brainstem and spinal centers, and this causes weakness and spasticity. The extent to which recovery can take place depends on the ability of these projections to either regrow or have their influence replaced by activity in other systems. The systems controlling distal and proximal muscles provide an interesting contrast in the way the CNS reacts to stroke damage.
Cortical projections to distal hand muscles are dense and direct. Recovery of function after stroke is usually poor. Studies with transcranial magnetic stimulation show that in healthy subjects, projections from the undamaged hemisphere are small and do not, at least in most cases, seem to increase in efficacy after stroke (Turton & Lemon, 1999) . Although functional imaging and EEG recordings show increased activity of the undamaged hemisphere during movements of the paretic side (Chollet et al., 1991) A large proportion of initially dysphagic patients eventually recover their ability to swallow. However, the mechanism responsible for this recovery is unclear. In a detailed study of stroke patients using TMS, mapped the cortical projections to the pharynx and esophagus in a series of dysphagic and non-dysphagic patients over a period of several months. Many initially dysphagic patients had recovered over this period, and it was possible to document the changes in the motor evoked potentials (MEPs) evoked by TMS in swallowing muscles over that period. The study showed that responses evoked by stimulation of the pharyngeal representation in the undamaged hemisphere increased markedly in patients who recovered (Fig. 2) (Fig. 3) . If this approach could be adopted in dysphagic stroke patients, then it could prove to be a potential mechanism for speeding recovery of function from the intact representation of the undamaged hemisphere. Such studies are now in progress.
CONCLUSIONS
These studies indicate that it is possible to study the cortical projections to swallowing musculature in intact human subjects. Unexpectedly, they show that there is often an asymmetry in the connections from each hemisphere, and we have speculated that this may have two important consequences. First, damage to the 'dominant' hemisphere for swallowing may partially explain why some patients with apparently similar unilateral hemispheric strokes become more dysphagic than others. Second, the usual recovery from dysphagia may depend on increasing involvement of the projections from the remaining undamaged hemisphere. Finally, it appears that techniques involving the stimulation of afferent input from the pharynx may help to speed the process of recovery by promoting faster reorganization of corticobulbar projections.
